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International Va riation in Ageing and Economic Dependency: 
A Cohort Perspective
Elke Loichinger, Vegard Skirbekk
Abstract: Within this analysis of demographic and economic dependency ratios for 
45 countries around the world, we reiterate the importance of age- and gender-spe-
cifi c employment levels as well as their determinants when discussing the econom-
ic challenges associated with population ageing. Building upon existing research on 
economic dependency, we portray and discuss cohort variation in employment and 
its possible effect on the challenges of population ageing, focusing on the implica-
tions of high youth unemployment, the role of changes in female employment and 
the evolution of retirement patterns across cohorts. The insights from our analysis 
reaffi rm fi ndings elsewhere that younger populations may not be as well off in the 
light of demographic change as an analysis of their demographic structure alone 
would suggest and stress the importance of considering the cohort dimension of 
employment in this discussion.
Keywords: Dependency · Population ageing · Economic dependency · Cohorts
1 Introduction
All nations age: low fertility and low mortality imply that nations are growing older 
globally. Current variations in age structures result from historic variations in the 
timing of the onset of fertility and mortality declines. Although the onset of sus-
tained fertility decline varies from region to region, it tended to take place early in 
the 20th century in Europe, while often in the second half of the 20th century for 
South America, Africa and Asia (Reher 2004). In terms of mortality, the number of 
the world’s 232 nations that experienced life expectancy below the age of 60 fell 
from 85 in 1980 to 45 in 2010 and is projected to decrease to only three in 2040 
(United Nations 2013). As a consequence, ageing is spreading throughout the world, 
the main difference being the timing when the transition to a permanently older age 
structure is taking place. For example, Japan has an age structure that Northern 
Europe or Latin America will not experience until later points in time. In spite of the 
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universality of ageing, there is large variation in the degree to which nations are 
prepared for this unprecedented fundamental demographic change. Some nations 
are “growing old before growing rich,” experiencing population ageing without fi rst 
having accumulated high levels of capital, which would allow people to have a high-
er quality of living in their fi nal years of life (Lee et al. 2010). 
It is important to highlight the historic demographic determinants of contempo-
rary population trends, as these in turn may affect current age- and gender-specifi c 
labour market outcomes. In nations where the European marriage pattern prevailed, 
high levels of premarital celibacy and late marriage kept gross fertility at low levels, 
and as mortality started declining, gross fertility adjusted so that population growth 
stayed at low levels. In effect, net fertility did not increase much during the demo-
graphic transition – i.e. the period where populations transition from high levels of 
mortality and fertility to low levels of mortality and fertility, with mortality reduc-
tions leading the development before reductions in fertility set in – and population 
sizes increased less than in other parts of the world (United Nations 2013; Livi-Bacci 
1992; McEvedy 1978; Skirbekk et al. 2015). Population growth was greater in many 
parts of the world as mortality declined more rapidly, and fertility – which had in the 
pre-demographic transition phase been at higher levels, often 7-8 children on aver-
age compared to the European case of 4-5 children on average – did not decline in 
time to allow for a modest increase in net reproduction. 
The massive population growth that ensued presented a number of severe chal-
lenges. In terms of labour supply, these demographic changes often took place in 
a setting where educational systems were insuffi cient and labour markets poorly 
developed. The rapid population growth was in many nations not matched by an 
improvement in function of relevant institutions, such as a broadening of school 
coverage, improvement of labour market systems, infrastructure development and 
suffi cient economic investments. As a consequence, opportunity costs for child-
bearing often remained low, as women tended to receive relatively little schooling 
of often mediocre quality. It is only once fertility decreases further that signifi cant 
changes in the population structure take place, leading to a situation with an advan-
tageous age composition: With a small share of the population still being old, and 
a decreasing share of the population being children, the working-age population 
constitutes the largest part of the population during this phase. This shift in the 
age composition entails potential benefi ts for economic growth that can be reaped 
if this large working age population is productive, i.e. if its members are healthy 
and educated and if economic policies conducive to economic growth are in place 
(Bloom et al. 2003). Hence, this so-called demographic dividend does not happen 
automatically when the population structure changes. Instead, these changes pose 
a window of opportunity that can lead to economic prosperity given the right envi-
ronment.
Still, countries with younger populations are often assumed a priori to have bet-
ter prospects when it comes to economic growth and per capita income – except 
when child-dependency ratios are high – relative to countries with older popula-
tions (Lee/Hong 2012). For example, although India and Turkey are poorer today, 
they are sometimes considered to have the advantage of greater long-term growth 
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potential relative to China or Europe due to their younger age structures and grow-
ing population size as well as the reduced need to provide for an older, more de-
pendent population. Anjalika Bardalai from the Economist Intelligence Unit (EIU) 
argues that economic growth in India will overtake China by 2018 in large part due 
to India’s youthful age structure and population momentum, leading to more rapid 
growth in the working age population (Times of India 2010). The potentially delete-
rious effects of rapid population growth, low female economic participation and 
weak labour market attachment of younger age groups are usually not taken into ac-
count within traditional projections of old age burdens. Within the context of rapid 
growth, many demographically younger countries continue to have low education 
levels and younger cohorts can end up as “lost generations”, with weak labour force 
attachment and few prospects of catching up. 
Conventional ways of assessing the economic burden of ageing through an ex-
clusively demographic approach such as the Old Age Dependency Ratio (OADR) are 
misleading: they are based on a set age below which people are considered to be 
supporters – and above which people are considered to be dependents. The pur-
pose of the OADR is to capture the degree of dependency in a society, for example 
in the context of discussing the sustainability of pay-as-you-go pension systems. 
This approach completely ignores that country- and period-specifi c variation in in-
dividual characteristics can be more important than age-structures per se. Several 
approaches accounting for the fact that dependency is more than a question of 
chronological age have been suggested and applied to investigate differences in 
the burden of ageing between countries (Ryder 1975; Sanderson/Scherbov 2010). 
Spijker (2015) provides a comprehensive overview of existing alternative indicators 
of population ageing, grouping them into fi ve categories into those based purely on 
demographic or purely economic information, both demographic and economic in-
formation, information on health and disability, and those including information on 
human capital. The particular comparison of dependency ratios based on employ-
ment rates with those based on income and consumption data reveals the cross-
country variation in dependency levels depending on the specifi c defi nition of who 
is dependent and who is not (Loichinger et al. 2014). Another example for an ageing 
measure that is not based on age but on specifi c characteristics of a population 
is the cognition-adjusted dependency ratio: differences in investments in educa-
tion have contributed to a large variation across world regions in the physical and 
mental condition one experiences at older ages. Recent old age frailty measures 
have been based on cognitive and physical functional measures, which differ across 
successive cohorts (Marshall et al. 2015; Ruan et al. 2015). Further considerations 
refer to functional and subjective perspectives on aging that incorporate biological, 
social, and psychological ages, as well as societal and personal beliefs about old 
age (Staudinger 2015). Rising longevity may be related to changes in the timing of 
disease, which does not increase in parallel (Murray et al. 2015). Based on cognitive 
levels, the age when an individual becomes “old” can differ by more than 20 years 
(Skirbekk et al. 2012). Still, in spite of ample evidence that dependency purely based 
on age is defi cient and obsolete, measures that use simple cut-off ages to defi ne 
who is dependent and who is not are still widely used.
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This article aims to further promote the calculation of dependency based on eco-
nomic characteristics such as employment rates instead of chronological age and to 
illustrate the additional insights that can be gained from this approach. We provide 
a broad picture of the determinants of employment decisions and show how these 
factors are directly related to countries’ ageing prospects, pointing out differences 
and commonalities. For instance, in some countries an increase in female employ-
ment can more than offset the effect of a growing number of seniors – a develop-
ment that would go unnoticed if demographic characteristics were the sole basis 
for assessing a country’s ageing prospects (OECD 2006; Boeri et al. 2005). Greater 
economic activity levels, for instance among the elderly and women, are important 
for understanding how employment patterns by age and sex might affect transfers 
between generations, fi scal sustainability and possibly growth prospects. Impor-
tantly, factors such as wages, macro-economic conditions and union/government 
policies can affect employment patterns.
The contribution of this study can be summarised in the following facts: First, 
we present evidence for the past and the present on the similarities and differences 
when comparing 45 countries based on either demographic or economic depend-
ency. There are other studies that have shown similar comparisons. However, until 
recently, they put scant focus on comparisons with non-European countries. Car-
one (2005) presents total economic dependency ratios – defi ned as the ratio of the 
total inactive population (including the 0-15-year-olds) to those employed – for all 
EU countries. Contrary to his OADR forecasts, total economic dependency is pro-
jected to decline in the majority of EU25 countries until 2025 and to increase only 
afterwards. More recent calculations of the total economic dependency ratio for 
EU countries and for varying age groups can be found in a detailed report by the 
European Commission (2014). In order to paint a more comprehensive picture, we 
include more countries than previous studies did, covering up to 45 countries glob-
ally. Secondly, we explain the observed international variation in economic activity, 
stressing the cohort dimension in addition to presenting evidence on age- and sex-
specifi c employment levels. There is a lack of theoretical analyses of international 
variation in cohort trends. Much existing evidence does not take into account, for in-
stance, cultural variation in employment patterns, gender roles and age trajectories 
of employment – factors that will be decisive for whether one would benefi t from a 
young age structure and excel in the course of the demographic transition. As we 
will demonstrate, cohort variation can help explain large international variations 
in economic dependency, where some countries experienced an earlier transition 
from low to high female employment decades before others. Knowing and under-
standing cohort trends in employment is crucial to projecting future developments 
because economic participation rates early in life can determine economic partici-
pation over the entire life cycle (Gregg/Tominey 2005; Blacket al.2010; Percheski 
2008). If individuals entered the workforce at younger ages, they are more likely to 
be employed at middle and older ages, while individuals who were not employed in 
early adult ages are less likely to fi nd employment later in adult life.
The remaining part of the paper is structured as follows: After defi ning demo-
graphic and economic dependency ratios and introducing our data sources, we give 
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a detailed account of past and current levels of both ratios for our selection of coun-
tries. We then present age-, sex-and cohort-specifi c changes and levels of employ-
ment rates and draw on the existing literature in order to explain differences across 
countries and to stress the importance of paying attention to a multitude of factors 
when assessing the present and future dependency burden of a country.
2 Demographic and economic dependency ratios
The concept behind the construction of any dependency ratio is that a given popu-
lation consists of two groups: those who are “contributors,” and those who are 
“dependents”. An often-used proxy for this classifi cation is the age-specifi c alloca-
tion of people into those of working age who are the contributors, whereas those 
above (and below) working age are the dependents. Hence, the OADR is generally 
defi ned as the ratio of the number of people above working age to the number of 
people of working age, i.e. the ratio of the number of persons 65+ to the number 
of persons aged 15 to 64.1 This does not account for variation in retirement ages, 
although the United Nations (2011) alternatively uses age 70 as the “cut-off age” 
when one is counted as “dependent”. However, this still does not take into account 
that many are economically inactive in their adult years, while others work beyond 
typical pension ages.
A more relevant measure of dependency is the notion of economic dependency. 
This measure takes account of the fact that not everybody of working age is actu-
ally working, just as not everyone beyond 65 is retired. The economic dependency 
ratio (EDR), which relates the number of non-workers to the number of workers in 
a given economy, provides a better representation of the share of the dependent 
population.2
1 Sometimes, the lower end of the working-age population is defi ned at age 20, rather than 15 
because in many developed countries, people do not enter the labour force until that age due 
to education. Since we include the BRIC countries in our analysis, where many people still enter 
the labour force well below the age of 20, we take 15 as the lower cut-off age. 
2 A “worker” is anyone who is considered employed according to the ILO defi nition of employ-
ment, i.e. anyone aged 15 and above who works for at least one hour per week (see resolution 
I of the Thirteenth International Conference of Labour Statisticians for details). Economic de-
pendency has been defi ned in various ways in the literature, depending on what is considered 
the appropriate defi nition of activity and inactivity. What we refer to as economic dependency 
is based on employment and has previously been called effective economic dependency (Mat-
til 2006). This is the strictest defi nition of economic dependency; when employment is replaced 
with labour force participation (i.e. the sum of the employed and unemployed), the resulting 
ratio is a measure for potential economic dependency.
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The total number of persons 15+ who are working is the result of age-specifi c 
employment rates. Age-specifi c employment rates are defi ned as the ratio between 
the number of employed persons and the total number of persons in the respective 
age group. The profi le of employment rates across age shows a reversed u-shape 
– lower rates for young and older persons, high rates for the middle-aged. To techni-
cally account for this age-specifi c variation, a more elaborate representation of the 
EDR is
where Nx is the number of persons by 5-year age groups and ERx are the respec-
tive employment rates, sometimes also referred to as employment-to-population 
ratios. 
In addition to age, employment rates also differ by sex, with men generally 
showing higher employment rates than women. However, the magnitude of these 
differences varies greatly between countries. To account for this variance, the for-
mula above can be rewritten, including sex-specifi c rates:
Displaying economic dependency this way, it becomes clear that age- and sex-
specifi c variation can greatly infl uence the eventual degree of economic depend-
ency. For example, country A with low employment levels of older persons could 
have a similar economic dependency ratio as country B with high employment of 
older workers, simply because employment of women is high in country A. As the 
following sections show, the potential future developments of economic depend-
ency depend on the development of employment patterns, particularly on those 
of the elderly in general and of women in particular. To what extent increases in 
employment rates of these two groups can offset the expected reduction in total 
employment that most countries will face due to shrinking cohort sizes of the main 
age groups (20-65) depends on the individual country context.
3 Data and methods
We focus on both developed economies and larger industrializing countries that 
have shown substantial growth over recent periods: OECD members and/or EU27 
countries and BRIC countries. Past and present economic dependency ratios can be 
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calculated with aggregated employment data for persons aged 15+. Detailed data 
by sex and 5-year age groups is used for the cohort analysis. 
• Age-specifi c population data for the calculation of old-age dependency ratios 
is taken from the UN’s 2008 Population Prospects (United Nations 2009).3
• Internationally comparable aggregate employment estimates for the calcula-
tion of economic dependency ratios come from the ILO’s Key Indicators of 
the Labour Market database (KILM) (ILO 2011). Time series data starts in 1991. 
This data source does not contain age- and sex-specifi c employment rates, 
which explains the need for another data source as described in the next 
paragraph.
• Age- and sex-specifi c employment rates over time are compiled from the 
OECD (OECD 2012). The earliest data points are for 1960 with availability vary-
ing by country. In contrast to the data for calculating the EDRs – which are 
comparable between countries since defi nitions of employment are harmo-
nised in KILM by the ILO – data from this source for the cohort development 
of employment are not automatically internationally comparable and also in-
clude fewer countries. The defi nitions vary slightly between countries (for 
instance, in the classifi cation of armed forces as part of the labour force or 
not). However, differences are minimal and for the most part do not affect the 
comparability of developments over time within a country.
Repeated cross-sectional surveys are commonly used to separate age patterns 
from cohort trends and period effects (Alwin/Krosnick 1991; André 2010; Skirbekk 
et al. 2013). This technique, which is applied in the present study, is used relatively 
often to look at employment trends of persons belonging to different cohorts. 
Even though we include employment levels, and thereby go a step beyond de-
mography, we acknowledge that the current analysis does not include information 
on differences in productivity resulting from variation in working hours, organisa-
tion, technology, capital or infrastructure. Furthermore, we do not take variation in 
skills, experience and education into account. Still, economic activity is an impor-
tant measure with several important implications for fi scal sustainability, economic 
growth and income inequality.
4 Analysis of demographic and economic dependency 
4.1 Old-age and economic dependency ratios in 2008
Figure 1 and Figure 2 compare OADRs and EDRs in 2008 for the 45 selected coun-
tries. The three countries with the highest OADR are Japan (0.33), Italy (0.31) and 
Germany (0.30). For every three people of working age in these countries there is 
about one older person. The four countries with the youngest populations (i.e. the 
3 We deliberately restrict our analysis to the years before the fi nancial crisis. Developments dur-
ing the years 2009-2013 would need to be treated differently, since employment changes during 
that period in many countries are due to cyclical, not structural, changes.
•    Elke Loichinger, Vegard Skirbekk128
lowest OADR) are India (0.08), Turkey (0.09), Mexico (0.10) and Brazil (0.10). In these 
countries, one older person is balanced by at least 10 people of working age. The 
remaining countries fall between these two groups and have an OADR between 0.1 
and 0.3. 
Economic dependency is higher than demographic dependency in each of the 45 
countries, and the range of economic dependency ratios is greater than the range 
of demographic dependency ratios (from 0.41 to 1.36 and from 0.08 to 0.33, respec-
tively). 13 of the 45 countries have an EDR greater than 1, which means there is more 
than 1 person who is not working for every person that is. The two countries with 
the highest EDR are Turkey (1.36) and Italy (1.3), which is remarkable because Turkey 
is one of the countries with the lowest OADR and Italy has one of the highest. As 
previously mentioned, Japan, Italy and Germany have the highest OADR and based 
on the comparison of these countries’ demographic situations alone, one might 
conclude that they share a similar ageing problem. However, looking at EDR, Japan 
– despite being the oldest country in terms of old-age dependency – has the lowest 
economic dependency (0.85) of these three countries. Another noteworthy direct 
comparison is China and India: even though China shows higher old-age depend-
Fig. 1: Old-age and economic dependency ratios, OECD/EU27/BRIC countries, 
2008
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ency than India, its economic dependency is only half that of India’s in 2008 (0.41 vs. 
0.80, respectively). This discrepancy is summarised in a weak correlation between 
the two ratios (Spearman’s correlation coeffi cient is only 0.34).
The discrepancy between demographic and economic dependency is by far the 
greatest in Turkey and India: the EDR/OADR ratio in these two countries is 14.66 
and 9.62, respectively, which means that the OADR is not a very accurate proxy for 
economic dependency in these countries. The ratio of EDR to OADR is smallest for 
Iceland (1.33), Japan (1.57) and Switzerland (1.58), which means that in those coun-
tries, old-age dependency ratios capture economic dependency relatively well. This 
congruence comes from a combination of comparatively high employment rates 
among working age individuals and (particularly in Iceland and Japan) high employ-
ment rates observed in the 65+ age group. 
4.2 Changes in dependency between 1991 and 2008
In addition to the current distribution of countries by dependency, there is consider-
able interest regarding the change of demographic and economic indicators over 
time. Figure 3 depicts the absolute changes in OADR and EDR between 1991 and 
2008. 
Fig. 2: Old-age and economic dependency ratios for 45 selected countries, 
2008
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The great majority of countries (42 out of 45) experienced an increase in their 
OADR in the specifi ed time period. The largest absolute increase in old-age depend-
ency happened in Japan (from 0.18 to 0.33), Croatia (from 0.18 to 0.33), Germany 
(from 0.22 to 0.30) and Italy (from 0.23 to 0.31). In three countries, old age demo-
graphic dependency actually decreased between 1991 and 2008: Sweden (from 
0.28 to 0.27), Norway (from 0.25 to 0.22) and Ireland (from 0.18 to 0.16), which is due 
to the fact that the working-age population in these countries grew faster than the 
number of persons 65+. 
The picture is more balanced as far as the development of economic depend-
ency is concerned: about half of the countries experienced a relative rise in EDR; the 
other half stayed the same or saw a decrease. The increase was by far the greatest 
in Turkey (from 0.91 to 1.36) and the decrease was largest for Ireland (from 1.30 to 
0.73). 
The four quadrants of Figure 3 illustrate the four possible combinations of in-
creases/decreases in OADR and increases/decreases in EDR. Only two countries, 
namely Ireland and Norway, fall in quadrant IV, meaning that these were the only 
countries to see a simultaneous decrease in OARD and EDR. The majority of coun-
tries (23 out of 45) fall in quadrant II, which means their demographic as well as their 
economic dependency increased. Only slightly fewer countries though (19 out of 
Fig. 3: Absolute changes of OADR and EDR between 1991 and 2008 for 45 
selected countries
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45) experienced an increase in OADR, but actually saw a decrease in EDR (quadrant 
III), which means that even though their populations grew older, an increasing share 
of their adult population was employed. Figure 4 shows the trajectories of demo-
graphic and economic dependency that selected countries took between 1991 and 
2008, illustrating the great variety of patterns and highlighting how the develop-
ment of economic dependency is more volatile than its demographic counterpart. 
For example, Spain saw an initial sharp increase in economic dependency that was 
followed by a sharp decrease, changing direction again only shortly before 2008, 
whereas Japan shows a continuous increase during the whole observation period. 
In the case of Germany, continued increases in female employment rates and later 
effective retirement ages of both men and women have entailed that even though 
Germany was among the countries with the largest increase in old-age dependency 
between 1991 and 2008, economic dependency showed a decline towards the end 
of the observation period.
The underlying demographic developments that explain changes in OADR over 
time have been well documented elsewhere (Chesnais 2000; Oeppen 2006). In the 
following section, we will attempt to shed light on the developments that have led 
to the remarkable differences in economic dependency developments.
Fig. 4: Trajectories of OADR and EDR from 1991 (A) to 2008 (B) for selected 
countries
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5 Cohorts as determinants of employment patterns 
The development over time of economic dependency is the result of age- and sex-
specifi c employment rates, in combination with changes in the demographic com-
position of a population. On the macrolevel, employment variation between coun-
tries can be explained through a myriad of factors, like business cycles, reservation 
wages, institutional factors, skill levels of the population, property rights, openness 
to trade, fl exibility of fi nancial markets, labour market fl exibility, employment pro-
tection level, active labour market programs, fi rm establishment costs, quality and 
coverage of education systems and labour market regulations (Blanchard/Wolfers 
2000; Freeman 2007; Nickell/Layard 1999). 
Trends in sex- and age-specifi c employment differ widely between nations. In 
particular, participation of women differs more across nations, periods and succes-
sive cohorts than that of men, with women belonging to younger cohorts in nations 
characterised by greater gender equality, higher GDP and longer average education 
more likely to be part of the labour force (Charles 2011; Inglehart/Norris 2003). In 
general, there is a tendency that nations at earlier stages in industrial transition have 
relatively high employment levels and late retirement ages (OECD 2011; Kohli et al. 
1991; Elu Terán 2006) and that the transition from primary to industrial and service 
sector jobs is related to lower employment levels and earlier retirement. However, 
longer education is associated with later retirement, where particularly tertiary edu-
cation relates to a later age of labour market exit (Muench et al. 2009; Solem et al. 
2001) and continued educational advancements in many countries are likely to lead 
to longer working lives. At the same time, the better educated have a longer study 
period, which means that they on average postpone labour market entry. Research 
on employment and retirement differences across cohorts highlights the impor-
tance of cohort factors in determining ages at retirement (Percheski 2008; Joshi/
Hinde 1993). 
Figure 5 illustrates the developments described above by depicting changes in 
employment rates between 1991 and 2008 for prime aged and older men as well as 
women for 26 countries for which OECD data is available.4 Whereas employment 
levels of women increased in the great majority of countries in both age groups, 
increases for men are concentrated in the older age group. The largest increases 
in employment of 35-39-year-old women occurred in the Netherlands, Spain and 
Ireland. Among the older age group, men and women in New Zealand show by far 
the largest absolute and relative growth, whereas Turkish men and women show 
the most noticeable decline. 
Cultural factors may also infl uence age- and sex-specifi c economic activity lev-
els in a multitude of ways; it may impact health related behaviours (such as diet, 
education, family dynamics and support, physical activity levels, socialisation ac-
tivity levels) that can infl uence health outcomes (Deaton 2009; Glaeser/Sacerdote 
4 We deliberately chose an age group were participation in education and training and hence 
delayed entry into the labour market should no longer impact employment rates.
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2008; Lehrer 2004; Seguino 2011). Schooling is a key driver of both health as well as 
the degree of religiosity (Hungerman 2011; Javier Arias-Vazquez 2012), which could 
affect productivity potential and economic activity, particularly at older ages (Cicire-
lli 2011; Kessler/Bromet 2013). Those with a higher education stay employed longer 
(Dorn/Sousa-Poza 2005; Hardy 1984) and prefer to retire later (Solem et al. 2001). In 
effect, one may expect large variations in culture and in economic activity when it 
comes to population ageing. Culture and shared beliefs in a society may also impact 
demographic outcomes, including marital patterns and fertility behaviour, which 
can affect health at older ages (Grundy/Read 2015; Lehrer 2004).
Age-specifi c employment rates tend to follow cohort trends: individuals belong-
ing to cohorts that experienced high or low employment levels at younger ages tend 
to have higher or lower employment levels throughout their lives (Plane et al. 2001; 
Muench et al. 2009; Carone 2005). Economic recessions at the time of labour mar-
Fig. 5a: Employment rates in 1991 and 2008 by age group (35-39 (two top 
panels)) and sex for available countries
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ket entry can result in limited economic opportunities and numbers of employed 
for specifi c cohorts in some of the countries we discuss (Bentzen 2015; Travaglini 
2015). For instance, cohorts born around 1950 in countries dependent on oil imports 
may have suffered from the oil price hike of 1973-1974 (Covi 2015).
Figure 6 depicts age- and sex-specifi c employment by cohorts for three example 
countries. The Netherlands experienced drastic increases in female employment 
during the last decades with women who belong to younger cohorts showing sig-
nifi cantly higher labour market attachment than women of older cohorts. In the 
United States, employment developed in opposite directions for men and women 
(increasing employment rates for women, decreasing employment rates for men). 
In contrast, women as well as men in Turkey who belong to younger cohorts have 
had lower employment rates than older cohorts.
Fig. 5b: Employment rates in 1991 and 2008 by age group (60-64 (two bottom 
panels)) and sex for available countries
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Fig. 6: Employment patterns by age and sex for the Netherlands, the United 
States and Turkey for selected cohort groups (the years in the legend 
refer to cohorts’ birth years)
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The Netherlands is characterised by a high level of part-time work among wom-
en, which is considered to have played an important role in the rising rate of female 
work participation in this nation (Figart/Golden 2013; Bosch et al. 2010). In the US, 
women born in the 1960s saw the strongest increases in employment compared 
to earlier cohorts (Boeri et al. 2005). Turkey is the outlier of this group, where eco-
nomic activity continues to be below 40 percent even for women belonging to re-
cently born cohorts, suggesting that rapid economic growth has not translated into 
greater economic activity for large segments of the population. The Turkish situa-
tion appears to refl ect increased development in economic activity due to economic 
necessity that is subsequently reduced due to cultural reasons that constrain the 
growth of female employment. In this case, the effects of modernisation may be 
smaller than those of culture, implying that most Turkish women do not have paid 
work (Gündüz-Hoşgör/Smits 2008). Another explanation for low overall levels of 
female economic activity in Turkey is the continued urbanisation and decline of em-
ployment in subsistence agriculture (World Bank 2009). It is also important to note 
that income from work is more important in Turkey than in other OECD nations for 
determining poverty (Şeker/Dayıoğlu 2014), which in turn may reduce costly invest-
ments in skills and education for families that are relatively poor, maintaining low 
employment rates. 
Gender roles, including attitudes towards work, vary widely, also within Europe 
and have been found to affect labour force participation and economic activity lev-
els (Camussi 2013; Göksel 2013). Cohort differences in attitudes could explain co-
hort differences in work patterns for men and women (Parry/Urwin 2011). In some 
countries, such as Japan and several European countries, attitudes towards gender 
equality are much more positive among younger cohorts, which could suggest a 
much more positive effect for these nations (Norris/Inglehart 2011; Pampel 2011; 
Skirbekk et al. 2015).
6 Conclusion 
Ageing has led to widespread concerns about rising dependency ratios and fears 
of negative effects on economic growth and sustainability of social security (OECD 
2006). However, the economic behaviours, characteristics and abilities that vary by 
country and cohort are often more important than the demographic age structure 
per se. Our analysis of 45 countries reiterates the discrepancy between old age de-
pendency ratios and economic dependency ratios. Nations that have experienced a 
lower old age burden from a demographic viewpoint are often nations that have low 
economic activity in their working age population – many of whom face a greater 
economic dependency burden in spite of their young age structure. 
For instance, even if Turkey and India have the second lowest old age depend-
ency ratio in our 45-nation sample, they have the highest economic dependency 
ratio. In contrast, nations such as Sweden or Norway, which are relatively old, have 
a much more favorable economic dependency ratio. This suggests that countries 
with cultural and economic environments conducive to the inclusion of women in 
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the labour market are in a more advantageous situation when it comes to popula-
tion ageing. Furthermore, nations that manage to maintain longer working lives for 
seniors and higher levels of employment among the young are in a better position 
to cope with demographic change. 
The contextual dimension of ageing has not been suffi ciently discussed, and this 
study provides an example that may provide insights into some of the dynamics as-
sociated with cohort and cross-country variation in labour force participation by sex. 
One potentially important dimension of economic activity that has seldom been fac-
tored in when it comes to macro level variation in ageing is culture. Although ageing 
takes place everywhere and demographic age distributions in the longer term are 
likely to partially converge between countries, there is greater uncertainty in the ex-
tent to which cultural traits converge and whether these traits will affect behaviours 
relevant to how well nations age, including economic activity. Such non-economic 
factors infl uencing economic outcomes seem to have received insuffi cient atten-
tion in the general literature on population ageing. National cultures and norms may 
infl uence the ages for entering and exiting the workforce and attitudes to work in 
life. Whether women enter the labour force, whether women continue to work after 
childbearing years and overall levels of economic activity are all infl uenced by age-
ing. In effect, culture can be determining how nations experience population age-
ing. For example, cultural factors may have a decisive role in countries such as Tur-
key, which is the nation with the lowest female employment level in our sample, and 
also in many Asian countries. Given that employment patterns follow cohort trends, 
changes in age-specifi c employment levels occur slowly and current levels will de-
termine future levels at least for the medium term. How employment, particularly 
of older people and of women, will develop depends on a multitude of factors. Atti-
tudes towards older workers, particularly older people’s productivity and their work 
potential could be important in determining future work participation – more posi-
tive attitudes could potentially translate into later retirement (Remery et al. 2003; 
Conen et al. 2012). One study based on an analysis of 11 nations from the European 
Social Survey found that older people’s participation in paid and volunteer work is 
related to perceptions of older people’s competence independent of older people’s 
actual competence (Bowen/Skirbekk 2013). Later retirement could make it easier to 
cope with demographic change as it could raise the ratio between the economically 
active and the economically inactive. Although development is universal, in many 
nations attitudes towards women in the labour market are still negative (Inglehart/
Baker 2000; Lueck 2005). This can be increasingly important following demographic 
change, as more individuals will enter ages where economic activity levels tend to 
be low and if women would increase their economic activity, this could alleviate the 
impacts of population ageing to a signifi cant extent. Cultural variation in the under-
standing of the ages one should enter and leave the workforce, whether working is 
seen as positive – for instance through self-realisation or a service to society – or 
whether women should be economically active after having children can be highly 
important for determining lifetime outcomes. 
In some countries, for example in Greece and Spain, the fi nancial crisis in Europe 
has led to unprecedented levels of unemployment among the young generation. 
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What this generation’s employment history will look like as they grow older remains 
to be seen. Since experience in other countries and contexts has shown that low 
levels of employment at young ages can translate into lower than usual activity 
levels during the whole life course, events like the fi nancial crisis can directly affect 
economic dependency for decades to come. This again stresses the importance of 
moving away from measuring dependency based on age structure and to instead 
include the economic dimension and to pay particular attention to cohort develop-
ments. 
Employment opportunities and outcomes do correlate with educational attain-
ment. A natural extension to our paper could be the addition of human capital in 
considerations of future levels of economic dependency. The effect of changes in 
the educational attainment structure along cohort lines can have positive as well as 
negative consequences and thus alleviate or aggravate population ageing, depend-
ing on the size of different effects. On the one hand, expansions in the educational 
attainment level of European workers entails higher human capital among the future 
workforce compared to the present situation, exerting a potential positive effect on 
labour productivity and economic growth (Loichinger 2015; Crespo Cuaresma et al. 
2016). On the other hand, weighting people according to their level of educational 
attainment illustrates how upward changes in the educational attainment level of 
the future elderly may put additional pressure on pension systems, as exemplifi ed 
in the case of Italy (Philipov et al. 2014). Hence, the construction of economic de-
pendency ratios for a wide range of countries that do take changes in human capital 
into account could potentially capture these kinds of effects and provide a more 
complete picture of future global dependency.
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